OPA1 haploinsufficiency induces a BNIP3-dependent decrease in mitophagy in neurons: relevance to Dominant Optic Atrophy.
Dominant optic atrophy (DOA) is because of mutations in the mitochondrial protein OPA1. The disease principally affects retinal ganglion cells, whose axons degenerate leading to vision impairments, and sometimes other neuronal phenotypes. The exact mechanisms underlying DOA pathogenesis are not known. We previously demonstrated that the main role of OPA1, as a mitochondrial fusogenic and anti-apoptotic protein, are inhibited by interaction with the stress inducible pro-apoptotic BNIP3 protein. Because BNIP3 was recently reported to participate in autophagy and mitophagy, we tested the involvement of these processes in DOA pathogenesis. Using an in vitro neuronal model of DOA, we identified a BNIP3 down-regulation that reduced autophagy and mitophagy. Restoring BNIP3 had a biphasic effect, first rescuing autophagy and mitophagy levels but later leading to cell death. Similarly, in an in vivo mouse model of DOA, we showed that BNIP3 levels are decreased in young adult mice and increase to normal levels upon aging, paralleling disease progression. Altogether, our results indicate that the relationship between OPA1 and BNIP3 may have important bearings on DOA pathogenesis.